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Abstract; The image reconstruction algorithms of tomography are introduced. The characteristics of the various
algorithms are compared from the points of view of the forward model simplication and reverse model mapping
structure. Studies show that the various conversion methods belonging to linear algorithm have serious distor-
tion, which can be improved by convolution filtering. The various iterative algorithms based on derivative
search have strong initial value dependence and slow convergence and are easy to fall into a local optimal solu-
tion. The various Fourier transform methods have intrinsic limitation and the wavelet transform can characterize
both the time and frequency domain minutiae of the image. The finite element method can simplify the forward

model by smart designing pixels of the reconstruction object. With the physical background, the Monte Carlo
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method, simulated annealing, genetic algorithms, particle filter method and the neural network method are

more suitable for complex and nonlinear image reconstruction. Moreover, intelligentization, modeling, paral-

lelization, and integration of various algorithms are the trends for the image reconstruction algorithms of the

tomography.
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Fig.1 Schematic diagram of tomographic technology
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Fig. 5  Monte Carlo simulation of 18 keV electrons

striking a Si;N, layer with a SiO, substrate.
The blue lines show the trajectories of the elec-
trons which do not return to the surface and the

red lines show the trajectories of the electrons

which return to the surface!?
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Fig. 6 An analogy for simulated annealing. The ski
slope is the cost function. It has local minima
(snowbumps ) and a global minimum to be
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(a) State/adjoint discretization

(b) 2k AL M A% AL

(b) Parameter discretization
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Gauss-Newton 124t 140

Fig.7 Adaptive mesh evolution based on the finite ele-

ment method for state/adjoint and parameter dis-

cretization. Meshes are shown at 1st, 11th and

22nd Gauss-Newton iterations'*’’

2.8 ATIH#HZM L (Artificial Neural Net-
work , ANN) [442]

ANN 5 5 e it 25 () 4% e 3 R AR - 47 R
kRS, Wl Ik AN R Gk F 5 i
ELA RS G 1 e ), EAA AR SR Y H 38 | TR
B J S B 3l A5 91 AT A BRAE U, 2 — R fig
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AL BE 7%
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B ] £ ) A2 R RN R

P = f(oT -90) , (37)
Horbi A2 — B RS2 AE, anos CT rh A4 2%

& Zernike
coefficients

Hidden layer

B8 AT AZe P25 fi (LA AL WS . B A 1% 8%

Fig.8 A simplified network diagram for artificial neural

network * , WFS ; Wavefront Sensor
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2.9 INEKEZ 9 P59 ¥k ( Wavelet Multi-resolu-

tion Analysis, WMRA ) "**)
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o(1) = ;hkso(zz—k) , (52)

W(1) = ;gkzp(zz—k). (53)
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